history in the past with the result that energy has been stored in it. It is natural to ask if it is possible to extract part of this energy as useful work by taking the material through an appropriate path in strain space. If this is possible then we would like to know how much work can be extracted and which strain paths can be used to extract useful work. Questions of this sort have been considered previously for very special classes of one dimensional linear viscoelastic materials by BREUER and ONAT [1] and by DAY [3] . This paper treats an extensive class of (three dimensional) linear viscoelastic materials• Our purpose is to give simple conditions on a strain history guaranteeing that the history be useful in the sense that useful work can be extracted from it in closed connections of the history -processes connecting the history to its final value by a closed path. In addition we give a lower bound on the amount of useful work which can be recovered from a history meeting our condition and we construct closed connections extracting useful work.
To make these ideas precise we use the following notation is positive.
The following theorem is an assertion about strain histories f with s(f,f(0)) ^ s*(f (0)) . For an elastic material no history can meet this requirement and consequently we distinguish these histories by calling them inelastic with respect to the given viscoelastic material.
Theorem. If the strain history f is. inelastic and has the stress relaxation property then it is useful, the maximum recoverable work W(f) JL£ bounded below by the positive number
and there is a sequence $ of closed connections of f with
Proof. If a in C is any strain we can define a sequence <& The strain a is at our disposal and will be chosen in a convenient way later on.
Assuming that f has the stress relaxation property, the definition of work tells us that
• n (u) = < In other words, the lower bound given in the theorem is actually equal to the maximum recoverable work in this special case and the sequence $ ultimately extracts all the recoverable work.
